MEDICAL DOCTORS – An Activity to review descriptive statistics and basic graphs
In Moore,D. ‘The Basic Practice of Statistics’ (Table 1.6, page 29) the number of MDs per 100,000 people in 1999 is reported as an indicator of availability of health care in the 50 states and the District of Columbia. 

	      State          Doctors

  1  Alabama            200

  2  Alaska             170

  3  Arizona            203

  4  Arkansas           192

  5  California         248

  6  Colorado           244

  7  Connecticut        361

  8  Delaware           238

  9  Florida            243

 10  Georgia            211

 11  Hawaii             269

 12  Idaho              155

 13  Illinois           263

 14  Indiana            198

 15  Iowa               175

 16  Kansas             204

 17  Kentucky           212
	     State            Doctors

18  Louisiana          251

 19  Maine              232

 20  Maryland           379

 21  Massachusetts      422

 22  Michigan           226

 23  Minnesota          254

 24  Mississippi        164

 25  Missouri           232

 26  Montana            191

 27  Nebraska           221

 28  Nevada             177

 29  New Hampshire       234

 30  New Jersey          301

 31  New Mexico          214

 32  New York            395

 33  North Carolina      237

 34  North Dakota        224
	     State          Doctors

35  Ohio               237

36  Oklahoma           167

 37  Oregon             227

 38  Pennsylvania       293

 39  Rhode Island        339

 40  South Carolina      213

 41  South Dakota        188

 42  Tennessee          248

 43  Texas              205

 44  Utah               202

 45  Vermont            313

 46  Virginia           243

 47  Washington         237

 48  Wes Virginia       219

 49  Wisconsin          232

 50  Wyoming            172

 51  D.C.               758


1. Who are the ‘individuals’ or ‘elements’ described in this data set?

a) doctors    b) all people in the USA    c) the 50 states and DC  d) cohorts of 100,000 individuals

2) What is the variable observed or measured to each ‘individual’ or ‘element’? ______________

    ____________________________________________________________________________

3) Why was this study done? _________________________________________________________

4) When was this study done? ___________

 The histogram for this data set is shown below. 
	5) Which of these options better describes the data set?
a) Skewed to the right

b) Skewed to the left

c) Symmetric 

d) clearly bimodal

6) Do you think that the majority of states have

   a) less than 300 doctors per 100,000people

   b) more than 300 doctors per 100,000 people
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7) The mean of the 51 observations is 247.7 . 
Do you expect the median to be (circle one)  Higher or Lower than the mean?  

 Why? _____________________________________________________________________
8) Construct a stem and leaf display of the data. Notice that the range of values is very large so we will use unit=10 dropping the last digit since the ‘leaf ‘ part should have only one digit, so for example 248 for Tennessee will be reported just as 2 in the ‘stem’ part and 4 in the ‘leaf’ part.
Unit =10

   1

   2

   3

   4

   5

   6

   7

9) What percent of the states have between 200 and 300 doctors for every 100,000 people? _______

10) Use the stem and leaf display to find the ‘five number summary’
	 Minimum
	Lower

Quartile
	Median
	Upper 

Quartile
	Maximum

	
	
	
	
	


Which is the state with the minimum value? ___________

Where is that the maximum value happens? ___________
11) In  the’ box’ part of the boxplot we draw the lower quartile, median and upper quartile. Draw the box of the boxplot (horizontal version)  here

       100                  200                      300                   400                 500                   600               700

12) Which of these options better describes how Tennessee is ranked with respect  to the number of doctors per 100,000 people

a) Lower 25%

b) Exactly in the middle, 50% of states are above and 50% of states are below Tennessee

c) More than 50% of states are below Tennessee but also at least 25% of the states are above Tennessee

d) Upper 25% 
13) The interquartile range is the difference between the two quartiles and is a measure of spread because it means that the central 50% of the observations are spread over that range. 

Calculate the interquartile range or IQR for this data set:________________

The range is just the difference between the maximum and minimum value. Calculate the range_________
14) A simple rule to find ‘outliers’ (i.e. values that are very different from the rest of the values) is to calculate :
Upper Quartile + 1.5*  IQR =_____________________________= 

Lower Quartile – 1.5* IQR  =_____________________________=

 These values are sometimes called ‘fences’ and any value ‘beyond the fences’  are considered outliers

15) List the names of the states (or DC) that would be considered outliers according to this rule:

______________________________                      __________________________________

______________________________                     ___________________________________

______________________________                     ___________________________________
Are they outliers because they have TOO HIGH  or TOO LOW values? (circle one)
 *****************************************************************************************
	Note:Outliers are usually depicted as separate points in a boxplot. The ‘whiskers’ of a boxplot go only until the lowest and highest observations that are not outliers yet (warning: they DO NOT go up to the ‘fences’_. The boxplot (vertical version)  for this data set is shown at the right
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